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Abstract

Introduction: Adequate water intake is a low-cost and effectively non-invasive strategy for individual health outcomes. We
aimed to demonstrate the efficacy of water intake intervention in intensive-labor and static-type workplaces.

Method: Smart drinking cups were provided to the participants, and a built-in application (App) associated with the cup was
downloaded on their phones. The App collected and recorded the amount of drinking water consumed by the participants set
reminders for drinking water and drinking water health education information. We assessed the data, including the amount of
and time interval between water intake, sedentary time, the degree of physical and psychological importance of oneself, self-
satisfaction, and physical fitness.

Results: After the intervention, water intake in the two companies significantly increased during the reminder period
compared with the non-reminder period. A significant increase was noted in week 3 in the amount of water intake by the
participants after using the App, and the total sedentary time considerably decreased. Furthermore, the interval between water
consumption decreased compared with the preintervention interval. The systolic and diastolic blood pressure decreased in the
participants working at the static-type and intensive-labor workplaces after the intervention, respectively. The participants ’
lower limb muscle performance also improved significantly, and the emphasis on self-care was significantly improved.

Conclusions: The health-promoting effects of the water intake wellness intervention were akin to the butterfly effect. Besides
significantly increasing water intake, the intervention improved other health behaviors, thereby benefiting physical and mental
health. Hence, promoting water consumption in workplaces till it becomes a habit may benefit the employees.
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What Are Your Research’s Implications
Towards Theory, Practice, or Policy?

Promoting water consumption in workplaces till it becomes a
habit may benefit the employees.

Introduction

Promotion of physical and psychological health and well-
being of employees in a workplace is a critical issue in the
field of public health. A workplace should intend to ensure
that employees spend more time at work than other places and
participate more in wellness programs.” In the previous
decade, workplace health promotion has emerged as a
popular strategy for health and cost benefits. Workplace
health promotion programs (WHPPs) aim to improve lifestyle
and consequently improve health and work-related out-
comes.” In addition to promoting physical and mental health
(such as reducing depression and anxiety) and increasing
physical activity, WHPPs also increase workplace produc-
tivity and decrease the number of days of sick leave taken by
employees.”® In addition, WHPPs can effectively improve
employee productivity, working energy, and job satisfaction,
as well as decrease absenteeism, enhance a sense of com-
munity, health behaviors, and overall well-being.”” Em-
ployees participating in WHPPs reduce their health risks and
serve as health promotion advocates.'® Furthermore, WHPPs
also efficiently promote cancer prevention and decrease the
incidence of heart diseases.'' Using smart phone-based ap-
plication (App) software as the supporting material for re-
minding employees at the workplace to drink water, this study
aimed to provide an overview of the effectiveness of health
promotion interventions at the workplace on physical and
mental health outcomes related to physical fitness and self-
satisfaction. Digital health interventions, including smart
mobile phone pushing notification are currently commonly
used in many areas. Digital health is increasingly providing
opportunities for older adults and their family caregivers to
educate, engage, and share health information across digital
platforms.'* Nonetheless, studies implementing interventions
in the workplace designed to manipulate health-related be-
haviors have often demonstrated well-being status im-
provements and further reductions in absenteeism and
improved presenteeism among participants.'>  Modern
equipment, such as digital interventions and applications,
may have a positive impact on health-related outcomes in the
workplace. Some reviews have shown the importance of
promoting physical activity, weight management, and im-
plementing  nutritional ~ workplace interventions  at
workplaces.'*'® Nutrition-based suggestions are easy to
implement and have been effective in the management of
various health conditions. There are six general categories of
nutrients essential for maintaining normal functions of the
human body: carbohydrates, lipids, proteins, vitamins,
minerals, and water.'” Water does not provide energy;

however, it plays a variety of important physiological roles. It
is essential for metabolism, cellular homeostasis, cell-
membrane integrity and transportation, temperature regula-
tion, and cardiovascular functions.'® In humans, water is
always in a dynamic equilibrium, and inadequate fluid intake
will influence the hydration status of a body and may interfere
with cognition and state of consciousness.'® Minor changes
in knowledge, attitudes, and expected performance may re-
sult in significant changes in motivations and behaviors. The
interactions between these variables may produce a potential
model of unlimited behavioral changes, that is, “Butterfly
effect.” This theory can be used to explain mental health and
specific health behaviors in which a specific minor change
extends to many other changes.”” Employees are mostly
sedentary during work. In addition to insufficient physical
activity, their water intake is also below the recommended
level, resulting in many adverse effects due to water defi-
ciency, ranging from fatigue,'® poor metabolism, dry and
cracked lips and dry eyes’' to joint pain, asthma and
allergy,”>** and even cardiovascular disease.>**> Therefore,
how to increase water intake in employees is an important
issue.

Because water intake plays a key role in body hydration
and is cost-effective, non-invasive, and low-risk to health
outcomes, this study hypothesized that the use of an App to
remind employees who worked in two different styles of
workplaces to stay hydrated could effectively promote their
physical fitness, physiological health, self-satisfaction, and
degree of self-importance.

Method

Study Subjects and Recruitment

The methods proposed by Hanbury et al were referenced in
this study to recruit employees for participation and to dis-
cover health problems in working environments.*® To start,
86 workplaces that were registered in the 2021 Taipei Health
Workplace Assessment were used as the target base. Then, 2
workplaces were selected based on the result of the sampling
questionnaire survey showing that the employees of these two
were taking the least amount of water (A Company: 586 +
318.5 mL/at work; B Company; 512 + 298.3 mL/at work).
Next, depth interviews were conducted with the supervisors,
site health management nurses, and relevant personnel of the
two companies, in which the topics covered employees’ diet,
water intake, and exercise habit, alongside the use of ques-
tionnaires to collect information about employees’ healthy
lifestyle habits. The result showed that employees commonly
had problems of imbalanced diet, insufficient water intake
below the recommended amount, and insufficient exercise. In
consideration of the opinions of the supervisors and site
health management nurses that a water intake program is a
more favorable one because it is easier to implement and has
less impact on employees’ work, this study therefore focused
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Table 1. Participant characteristics.

Characteristics Company A Company B
Total sample 30 30
Age
25-44 years 16 12
45-64 years 14 18
Sex
Male Il 18
Female 19 12

Health status
Waist-to-hip ratio Normal, 84.48%
BMI Standard value: 50.85%
Occupational characteristics
Working hours 8 hours
Schedule AM 09:00-12:00 pm 13:00-18:00
Level of physical activity Low
during work
Work content

Permission to drink water Yes
during work

Toilet access in the
workplace

The toilet is far from the office

Normal: 70.45%
Standard value: 63.64%

Low

This company is a food company that mainly provides supporting This company is a securities company that
services to retailers to deal with customer complaints, assist
with inventory and sell food products when necessary

mainly operates buy and sale of finance
stocks on computers

The toilet is close to the office, and the
water dispenser is just outside the
toilet

Health problems present in
the participating staff

|. Blood pressure >120/80 mmHg: 49.15%
2. Blood pressure >140/80 mmHg: 16.95%
3. Body fat percentage in obesity: 68.42%

|. Blood pressure >120/80 mmHg:
70.45%
2. Blood pressure >140/80 mmHg:

4. Drank >2
L of water every day: 22.2%

22.73%
3. Body fat percentage in obesity: 59.09%
4. Drank >2
L of water every day: 30.8%

Note.

Waist-to-hip ratio: the definition for obesity is 2.9 and .85 in males and females, respectively.

BMI (body mass index): the standard value is defined as 18.5=BMI<24.

Blood pressure: normal: <120/80 mmHg; prehypertension: 120/80 = blood pressure <140/90 mmHg; hypertension: >140/90 mmHg.
Body fat percentage: The definition for obesity is >25% and 230% in men and women, respectively.

on the intervention in employees with a problem of insuf-
ficient water intake. Based on this, the experimental design
aimed to remind employees to take water via smart drinking
cups and record the amount of consumed water to increase
their water intake. Afterward, employees of the two com-
panies who were found insufficient in water intake were
screened to see whether they were willing to participate in the
program. At this stage, 83 employees were screening out from
company A and another 85 were from company B. Besides
individual’s will, other inclusion criteria are as follows: (1)
Weekly vegetable and fruit intake below 3 to 4 times (in-
cluded) a week and no more than the amount of a bowl in each
time; (2) No habit of regular exercise (defined by an aggregate
time of 150 minutes of medium exertion exercise in a week,
and at least 10 minutes in each time that induces an increase in
heart beat and breath rhythm); (3) An average of 4 to 6 hours
of sedentary seating at work daily with only one time of
physical activity out of seat in every 1 to 2 hours; (4) Low

awareness or satisfaction to personal physical and psycho-
logical health. In the end, 30 subjects were selected from each
company; thus, the final number of participants in the ex-
periment was 60, and the power = .945. The characteristics of
the participants are listed in Table 1.

Questionnaire for Healthy Lifestyle Habits

In order to collect information on employees’ status of diet,
water intake, and exercise, for the sake of good analysis
results, the questionnaire used in this study was first jointly
compiled and reviewed by experts in public health and re-
habilitation in Taiwan then verified by the Department of
Health, Taipei City Government. Five parts are included in
this questionnaire: (1) Health management: including habits
of measuring body weight and blood pressure regularly and
reasons for sick leaves at work; (2) Dietary habit: including
habits of consuming vegetables and water; (3) Physical
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activity: including exercise habit and length of remaining
sedentary seating at work; (4) Self-awareness: including
awareness and satisfaction to individual’s body weight, blood
pressure, and physical and psychological health, as well as
pressure index; (5) Employment information: including
gender, age, levels of education, work location, time of shift,
and work qualities. Please see Supplemental document for the
details of the questionnaire.

Study Protocol

The wellness program was implemented as a water intake-
based intervention over the course of 8 weeks. The partici-
pants were provided with an artificially intelligent smart
drinking cup which could set a reminder for drinking water,
and actively transmit the amount of water intake as well as
drinking time to smart phones. The wellness program had
three modules: the first one (week 1-2) did not involve a
water-drinking reminder on the smart phone. The second
module (week 3-5) involved turning on the reminder on the
App. The last module (week 6-8) involved turning the re-
minder off. The App would record the amount of water intake
in the three modules, and send employees reminders about
drinking water in the second module.

Data collection methods included (1.) Water intake: A
built-in mobile phone App for smart drinking cups was
downloaded to record the water intake. (2.) Questionnaire
surveys: including (a) Mean 1-day cumulative sedentary time
(score 1: <2 hours; score 2: 2—4 hours; score 3: 4—6 hours;
score 4: 68 hours; score 5: >8 hours. Cronbach’s a was .83,
indicating good reliability.); (b) Water intake interval (score
1: <30 minutes; score 2: 30 minutes—1 hour; score 3: 1-2
hours; score 4: >2 hours. Cronbach’s o was .80, indicating
good reliability.); (c) Psychological status survey of em-
ployees (score 0—10: the worst to the best), including the
degree of “valuing” and “satisfaction” with one’s physical
and psychological health. Cronbach’s o was .60. (3) Physical
fitness test: including (a) Measurements of blood pressure and
weight. Two blood pressure measurements were taken from
the left arm in a sitting position and after about 5 minutes of
rest. An arm electronic blood pressure monitor (DB62 M,
Goldon Smart Home Technology Corp, Hsinchu, Taiwan)
was used and the mean of the two measurements was cal-
culated for analysis, and weight was measured without shoes
and heavy clothing; (b) Grip strength test of right hand, sit-up
within 30 seconds and 60 seconds, and sit and reach test for
flexibility. Countermovement jump was used for assessing
lower extremity muscle strength. Participants were made to
perform the modified Harvard step test for evaluating car-
diovascular endurance. (4.) Health education: before the
program started, the researchers explained the purpose of the
study to subjects and provided brief health education, which
included the importance of water intake and the risks of
sedentary seating to health. Health education posters were
made visible on announcement boards at work and near water

dispensers, for the sake of unforcedly changing subjects’
habit and encouraging them to consume more water.

Data collected included the amount of drinking water,
physical fitness test scores, and questionnaire answers at the
baseline (at the start of the first module) and postintervention
(at the end of the last module), which were compared to
calculate the difference for each variable.

Data Analysis

Repeated measures two-way analysis of variance test was
performed using and SPSS 20.0 (SPSS, Inc, Chicago, IL,
USA). If the interaction was significant, post hoc analysis was
performed using Tukey’s multiple comparison test to ex-
amine if there was any significant difference between A and B
at each section and time point and between each section or
time point in A and B. The significance level was a = .05.

Results

This study included 60 participants who volunteered to
participate in the workplace intervention program. A total of
30 participants, aged 25-64, were from an intensive-labor
company, company A, and most of them had an education
level of a bachelor’s degree and had no chronic disease.
Another 30 participants, aged 25—64, were from a static-type
company, company B, and most of them had an education
level of a master’s degree and had no chronic diseases. All
participants completed the 8-week intervention program, and
the final pre—post analytic sample comprised 60 participates
that had completed both baseline and postintervention
measures for the wellness program.

In company A, this study found that the average water
intake in week 1-2 (first section), in which there was no
phone-based water-drinking reminder was about 763.4 mL
per day (Figure 1, week 1: average 691.9 mL; week 2: av-
erage: 834.8 mL). Furthermore, after turning the reminder of
the App on in week 3—5 (second section), the amount of water
intake in week 3 showed a significant increase compared with
the baseline (1025.0 £ 849.9 vs. 691.9 £ 518.4 mL in week],
P < .01, Figure 1). And week 6-8 (last section), which in-
volved turning the reminder off again had no significant
difference compared with baseline. On the other hand,
company B demonstrated different results as shown in Figure
1. After turned on the water intake reminder in the App in
week 3-5, the amount of water intake showed statistically
significant differences compared with those at baseline (897.8
+ 439.2 and 770.4 = 394.1 and 822.6 + 364.0 mL, respec-
tively, P < .05 vs. 685.6 = 270.5 mL in week 1, Figure 1).
However, results in week 6—8 in which the reminder was
turned off showed that the number of water intake dropped to
that observed at baseline (lane 6, 7, 8 in Figure 1).

With regards to questionnaire result analysis, in terms of
the sedentary time, we found that the continuous sitting in-
terval time were significantly decreased after the water intake
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Figure . Changes in drinking water intake between the employees of two companies in 8 weeks. The black bar represents company A, and
the dotted bar represents company B; ¥, P < .01 vs. week | in company A; *, P < .05 vs. weekl| in company B.
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Figure 2. Questionnaire survey regarding sedentary time of the employees of companies A and B before (Pre) and after (Post) the water
intake wellness intervention. (A) Representative company A (B) Representative company B. *, P < .05 in the Pre period.

wellness program intervention was implemented in both the
companies, compared with that pre-evaluation (Figure 2).
Interestingly, after the 8-week water intake wellness program
intervention, the water intake intervals in the two companies
were significantly decreased (Figure 3).

After 8 weeks, a physical examination was administrated
to all subjects, and the findings were compared against the
preintervention evaluation data. Table 2 showed that systolic
blood pressure of the participants from company B had
declined significantly (preintervention: 122.4 + 19.4 mmHg,

postintervention: 118.6 + 15.1 mmHg, P <.05). With regards
to diastolic pressure, in company A, the preintervention value
of diastolic blood pressure was 69.3 + 4.8 mmHg and sig-
nificantly decreased to 67.2 = 5.0 mmHg after 8 weeks. There
was no significant change in the weight of the employees
between the two companies.

Using objective measurement is a crucial tool to evaluate
the effects of this intervention. The physical fitness evaluation
aimed at assessing the strength and endurance of employees’
extremities and trunk muscles. From Table 2, it can be seen
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Figure 3. Questionnaire survey of water intake interval of the employees of companies A and B before (Pre) and after (Post) the water intake
wellness intervention. (A) Representative company A (B) Representative company B. *, P < .05 in the Pre period.

Table 2. Physiological and physical fitness data of the employees of companies A and B before and after the water intake wellness

intervention.
Company a (n = 30) Company B (n = 30)
Mean * SD Mean £ SD

Pre Post P Value Pre Post P Value
SBP 112.0 £ 10.6 109.7 £ 11.2 179 1224 + 19.4 118.6 £ 15.1 .038*
DBP 69.3 + 4.8 672+ 5.0 .025* 699 + 13.2 694 + 9.7 374
BW 695+ 115 699 + 10.6 .200 63.7 £ 12.6 639 + 127 126
GSRH(kg) 285+ 5.8 293176 .135 37.1 £ 95 36.7 £ 9.6 202
SRT(cm) 21978 228 + 9.1 .099 183+ 124 233178 21
30sSU(time) 15,0 £ 4.5 143 £ 5.6 .074 194 £ 6.2 184 £ 5.6 .085
60sSU(time) 274 £ 9.5 282 % I1.1 .143 35.1 £ 10.6 33.0+ 104 .106
CJ (cm) 18.0 £ 2.1 204 + 6.2 .032% 240 + 4.6 254 + 44 .037*
MHST 56.6 + 6.9 548 + 4.2 110 594 + 14.1 575+ 5.5 .169

Note. Pre = preintervention; Post = postintervention; SBP = Systolic blood pressure (mmHg); DBP = Diastolic blood pressure (mmHg); BW = Body weight (kg);
GSRH = Grip strength of right hand (kg); SRT = Sit and reach test (cm); 30sSU = 30s Sit-up(times); 60sSU = 60s Sit-up(times); C] = Countermovement jump

(cm); MHST = Modified Harvard step test; *P < .05.

that the vertical jump height of employees from the two
companies significantly increased after 8 weeks (company A:
preintervention: 18.0 + 2.1 cm, postintervention:20.4 =+
6.2 cm, P <.05; company B: preintervention: 24.0 + 4.6 cm,
postintervention: 25.4 + 4.4 cm, P < .05).

Health-related outcomes also include mental well-being.
The data collected from both the pre- and post-intervention
questionnaire were compared to show the difference in
current valuing of “self-care” and “self-satisfaction” of one’s
psychological health. After 8 weeks of the intervention, the
valuing of self-care was significantly increased in both the
companies and satisfaction of self-care also showed an

increasing trend (Figure 4A). After the 8-week smart drinking
cup intervention, the self-care value increased in the em-
ployees of both companies and they showed dissatisfaction
with their health status (Figure 4B).

Discussion

Improvement in healthy nutritional behavior and physical
activity at the workplace is crucial to enhance the business
performance and workers’ health condition. This study
demonstrated that mobile device-delivered reminders re-
garding water intake and health education together had
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Figure 4. Questionnaire survey regarding the values on self-care and self-satisfaction of the employees of companies A and B before (Pre) and
after (Post) the water intake wellness intervention. (A) Representative self-care (B) Representative self-satisfaction. The black bar
represents company A, and the dotted bar represents company B*, P < .05 in the Pre period.

positive effects on the amount of water consumption in
intensive-labor and static-type workplaces, decreased sed-
entary time and water intake interval, as well as decreased
blood pressure. In addition, the vertical jump results that
represented lower limb muscle strength were also found to be
significantly improved.

One of the scopes of the Healthy People 2020 Objectives
announced by the US is health promotion, which suggests

that individual’s health awareness should be aroused so that
they can practice healthy lifestyle.”” Taking enough water
every day is one of the most basic and simplest ways to
promote health. Thus, individuals without underlying

conditions shall take water to the level of daily recommen-
dation in order to maintain metabolism.*®

Regarding water intake, the total water intake significantly
increased when water-drinking reminders were turned on in
the two companies. This proves the importance of the “re-
minder” function in health management plans.*® Further-
more, the participants in intensive-labor company A had a
significant increase in the average intake of water in week 3,
which is when the reminder for water-drinking was turned on.
Furthermore, the employees in static-type company B con-
tinuously showed an increase in the amount of water con-
sumed in weeks 3—5. Surprisingly, irrespective of the type of
company, the water intake of all participants dropped to the
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baseline after turned off the reminder. The results suggested
that the participants in intensive-labor workplace had diffi-
culty in getting water when the reminder was on. It might
highly correlate with the working style and the long distance
between their offices and their toilets. In the static workplace,
people could increase the amount of drinking water because it
was easily accessible in the indoor office when the mobile
device delivered the notification. In addition, participants
could not maintain positive significant improvements for
targeted specific health behaviors without reminders. This
result was similar to the results of the study done by
Mainsbridge et al.*® This is potentially means that employees
need to integrate the concept into their daily workflow to
create a high opportunity and strong motivation for the be-
havior change to occur.’' Nowadays, several well-being
programs fell short in communication and intervention in-
terval which showed no obvious sufficient approaching for
plan visibility.*> Although the participants in company B
increased the amount of water intake in weeks 3—5, the benefit
effects could not persist after the intervention ended. A key
element of the intervention was self-management, which
relates to the active participation of an individual in a
treatment or in ensuring health maintenance. This thus in-
cludes elements such as goal setting and action planning. If
the employees could increase self-awareness and their
knowledge regarding health practices and stimulate owner-
ship and responsibility, they would be willing and able to
improve their health behavior, which will ultimately result in
improved health.*”

After 8 weeks of the intervention, the result of the
questionnaire showed that the water intake intervals of the
employees in both the companies were significantly de-
creased and water intake was effectively increased. This
proved that long-term implementation of schemes to promote
health information may indeed improve healthy lifestyle
habits in employees.** Therefore, the health promotion
schemes with smart reminder function and easily-accessible
health education can be used more to improve water intake
benefits and other health promotion behaviors. After the 8
weeks of water intake wellness intervention, we found that
the average 1-day cumulative sedentary time was signifi-
cantly decreased in employees from the two companies. This
may be due to the overall increase in water intake and de-
crease in water intake interval, which encouraged employees
to get up to fill up the water cup or increased the frequency of
using the toilet, or increased the awareness on the im-
provement of self-care. Many papers pointed out that long-
term sedentary work and lifestyle are potential health risk
factors, and long sedentary time is positively correlated with
obesity, metabolic syndrome, cardiovascular disease, and
even decreased average life span.’>”® Furthermore, a long
total sedentary time, even if it is noncontinuous, is positively
correlated with waist circumference and body mass
index.*”*® However, a slight increase in physical activity and
number of steps can decrease weight, BMI, and blood

pressure, and psychiatric problems and prevent cardiovas-
cular disease.”® Especially in people with long sedentary
times, physical activity and health status have a significant
linear relationship.*® An increase in water intake has been
proven to decrease hypertension.*' Our study found that after
8 weeks of water intake wellness intervention, blood pressure
in employees of static-type workplaces had significantly
decreased, which coincides with the findings in past studies
that blood pressure can be improved by a decrease in the time
of remaining sedentary seating and an increase of water
intake. Interestingly, the results of physical fitness tests of the
both workplaces showed that there was an improvement in
lower extremity strength, which is evidenced by an increase
in performance of vertical jumps. Lengthy sedentary seating
is positively correlated with low muscle mass (termed pre-
sarcopenia), and a long time of seating may lead to a decrease
in muscle mass, strength, and function.***** After the launch
of the water intake program and the intervention of health
education to the static-type workplace, the employees who
were involved showed an improvement in their lower ex-
tremity strength, for which the reason might be that the
employees had to go to the toilet more often because of higher
water consumption, resulting in a decrease in time of re-
maining seating and an increase in frequency of standing and
walking. In the intensive-labor workplace, on the other hand,
the amount of subjects’ water intake increased only in the
third week. Employees in this workplace do not need to move
around while working unless they are requested to do so.
Thus, the possible explanation for the increase in water intake
might be that the intervention aroused the employees’
awareness of the importance of moving around and stretching
during work hours. However, more studies are required to
support this speculation. In the last few decades, the prev-
alence of common psychological disorders has continuously
increased. Globally, there are around 29.2% of people suf-
fering from psychiatric disorders.**° Previous studies
pointed out that an increase in the water intake has slimming
effects, and obesity and diabetes are correlated with psy-
chiatric disorders,47'49 which is known as metabolic-mood
syndrome.’® Water can aid in signal transduction pathways
and transport of nutrients to the brain, clear toxins and in-
flammatory substances, and provide an energy source for the
brain. Therefore, increasing water intake can decrease psy-
chological distress and anxiety.”'*>> Under a high-pressure
working state, it is easy to cause “workplace anxiety disorder”
among workplace employees. The symptoms include feeling
mental fatigue, depressed, or irritable at work, and having
little interest in anything, including their physical health.>
After the intervention of the drinking water program and
instillation of health education knowledge, as the amount of
water consumption and healthy behaviors increased, em-
ployees became more conscious of their physical and mental
health and began to show dissatisfaction with their current
condition.
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There are limitations in this study. First, this study only
targeted at the intensive-labor and static-type workplaces that
were in the Healthy Workplace Program by the Ministry of
Health and Welfare of Taiwan and that were selected by
scholars who were also in the program. Hence, the results of
this study cannot be generalized to all intensive-labor and
static-type workplaces. In addition, it is theoretically un-
achievable to measure employees’ activity levels and psy-
chological stress on a subjective basis, or to control their
workload and working type to be equivalent, making the data
collected in this study unjustifiable to be generalized outside
of this study. Second, this study had no access to completely
gather employees’ information about their daily routine, life
style, and dietary behavior. This study was designed to
provide detailed explanation about the method of intervention
and to exclude employees who had underlying conditions and
special exercise habit, but the fact is that influencing factors to
individual’s physical data are beyond control. What could be
done in this study is to include the controllable factors as
many as possible in order to ensure the subjectivity of this
study. Nevertheless, it is evidenced that insufficient water intake
does harm to health, which is a common problem in
workplaces.”*® Also, due to the intense workload at work-
places, employees often forget to take water due to tight working
schedules. Therefore, if there is a way to remind employees to
take more water, even just a slight bit more, and with just very
minor impacts on their work, it will still be a favorable choice to
improve employees’ health in the long run.”’>’,

If the health benefits of water consumption are promoted
in a workplace and remind employees to drink water so that
it becomes a habit, it will ultimately benefit both the
workplace and its employees. These findings can be used as
a reference for launching other health promotion programs
in the future.

Conclusion

This study found out that, the use of smart drinking cups,
along with easily-accessible health education, significantly
increased the amount of water intake in the workplace and
reduced the sedentary time of employees through the smart
reminder function, which had positive effects on the physical
fitness and blood pressure of employees. Therefore, if re-
minders about water intake can be sent to employees in a
timely manner, and if they can be informed with the health
benefits brought by drinking water regularly, combined with
unforced health education, it may be possible to obtain other
additional benefits in addition to enhancing employees’ water
intake.

Applying Research to Occupational Health Practice

A significant increase was observed in the amount of water
intake by the study participants after the water-drinking re-
minder of the App was turned on, the total sedentary time was

considerably decreased, and the interval between water
consumption was found to decrease. Further, the systolic and
diastolic blood pressure decreased in the participants working
at the static-type and intensive-labor workplaces after the in-
tervention, respectively. The participants’ lower limb muscle
performance also improved significantly, and the emphasis on
self-care was significantly improved. Therefore, the health-
promoting effects of the water intake wellness intervention
were akin to the butterfly effect; it can also increase other health
behaviors, thereby benefiting physical. If this research result
could have applied to the workplace, that is, to provide em-
ployees with smart drinking cups with a “reminder” function,
in addition to improving employee health, it is a win-win
strategy for both employers and employees.
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